CD4
+ T cells have a talent for taking on multiple personalities in the face of different infections, each one of which is suited for coordinating the effector activities that best combat the invading pathogen. Early in infection, CD4 + T cells become activated and release cytokines that help to orchestrate the activities of other immune cells, such as helping to expand cytotoxic CD8 + T cells. During more prolonged infections, CD4 + T cells can become polarized towards distinct subsets that promote different types of effector activity. The first such subsets identified, the T H 1 and T H 2 cells [1] , have been recognized to arise in response to conditions created by the interplay between pathogens and the innate immune system [2] . The tendency to oversimplify the classification of T-cell subsets into either T H 1 or T H 2 subsets [3] has gradually been tempered, and several different regulatory CD4 + T cell subsets are now recognized that act to maintain tolerance and limit immunopathology during infection [4, 5] .
A detailed picture has emerged to explain the development of these subsets at the transcriptional level. T H 1 development is triggered by pathogens that stimulate production of the cytokines IFN-g and IL-12, which signal via the factors signal transducer and activator of transcription 1 (STAT1), T-bet (also known as Tbx21) and STAT4 [6] . T H 2 cells emerge when IL-4, through STAT6, induces expression of the transcription factor GATA-3 [7] . Regulatory T cells can develop in response to TGF-b signaling by inducing the transcription factor FoxP3 [8] ( Figure 1 ).
Last year, a new CD4 + T-cell lineage was proposed, characterized by production of members of the IL-17 cytokine group, including IL-17A and F, whose development involved mechanisms that were independent of the STAT pathways required for T H 1 and T H 2 cells [9] . Relatively quickly, the development of this lineage, dubbed 'T H 17', was shown to be induced by the combined actions of the cytokines TGF-b and IL-6 [10] [11] [12] , naturally sparking interest in the transcriptional basis of their development. Dan Littman's lab at New York University School of Medicine has now identified at least one transcriptional component of the T H 17 pathway. A recent report in Cell provides compelling evidence that the retinoic-acid-related orphan receptor RORgt is necessary and apparently sufficient for T H 17 commitment and differentiation [13] .
RORgt is an isoform of the widely expressed RORg gene. The RORgt isoform is expressed during normal thymocyte development at the CD4 + CD8 + double-positive stage, and its expression is driven by an alternative upstream promoter, generating a transcript that differs slightly from RORg by encoding a unique amino-terminal sequence. RORgt is also expressed by lymphoid tissue inducer (LTi) cells involved in the development of peripheral lymphoid tissues, such as cryptopatches and lymphoid follicles in the lamina propria [14] .
Littman's laboratory had already generated 'GFP-knock in' mice -in which GFP is targeted to the first exon of the gene encoding RORgt to act as a reporter of RORgt expression -for studies of T-cell development and lymphoid organogenesis [15, 16] . In examining intestinal cells from these RORgt GFP-knock in mice, this group identified lymphocytes that expressed the RORgt GFP reporter, but at levels that were lower than those expressed by LTi cells. When these reporter-positive lamina propria lymphocyte (LPL) cells were stimulated, a large fraction of TCRab T cells were found to express IL-17, whereas the reporter-negative cells did not express IL-17. Collectively, results from this study establish that RORgt has a role in T H 17 differentiation analogous to that of T-bet and GATA3 in the differentiation of T H 1 and T H 2 cells, respectively [13] . However, RORgt is unlike the transcription factors regulating T H 1 or T H 2 development, such as the STAT factors that are turned on by cytokine signaling, or T-bet and GATA3, which are turned on by various STAT factors in activated T cells. RORgt is a member of a nuclear hormone receptor family but it is still unclear whether it recognizes a ligand or whether such a ligand is required for its activity. If a ligand for RORgt turns out to be required, then RORgt activity for T H 17 specification might be contingent on ligand interactions, causing an imperfect correlation between RORgt expression and IL-17 production. It is also unclear whether RORgt acts directly to drive transcription of IL-17, or alternatively if it acts indirectly by inducing other factors, although an ROR response element (RORE) has been identified in an evolutionarily conserved region of the IL-17A promoter, consistent with a direct role for RORgt in IL-17 transcription.
Despite a number of unanswered questions, the pairing of T H 17 differentiation with the transcription factor RORgt is a significant step forward and now sets the stage for analyzing the signaling and transcription of T H 17 development. The questions of stability versus reversibility and in vivo responses to pathogens will soon arise, as will issues of how SMAD and STAT signaling downstream of TGF-b and IL-6 are integrated to specify T H 17 commitment; whether other transcription factors participate is still unknown. But one thing seems certain: given the increasing rate of discovery exemplified by the T H 17 story, we could soon see a new cell type born, raised and buried all within one upcoming issue. In the retina, the beautifully symmetrical 'starburst' amacrine cells interact with each other in a way that creates asymmetrical responses to moving images at their dendritic tips. This computation, occurring in a retinal interneuron, is a foundation of the directional signals transmitted by the retina to the brain.
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A classic problem of both computational and experimental neurobiology is the mechanism by which the retina can derive the direction of motion of stimuli crossing its surface. The direction of motion is signaled to the brain by a specialized type of retinal ganglion cell called the directionally selective ganglion cell (ganglion cells are the output neurons of the retina; their long axons form the optic nerve). Directly impinging on directionally selective ganglion cells are a type of interneuron, the starburst amacrine cells, which receive signals about light from earlier retinal neurons. Starburst cells have long been suspected of playing an important role in the directional response [1] [2] [3] . But a surge of studies over the last few years has shown that the starburst cells not only supply the critical inhibitory signal to make directionally selective cells directional, but are themselves able to discriminate movements [4] [5] [6] . This makes starburst cells the earliest neuron in the retina to have directional properties. While we had to wait nearly 40 years to learn the mechanism by which directionally selective ganglion cells became directional, it has taken less than four for starburst cells. A new study by Lee and Zhou [7] reveals an elegantly simple synaptic mechanism underlying the computation.
The directional properties of starburst cells differ radically from the conventional synaptic calculation performed by directionally selective ganglion cells. Whereas directionally selective ganglion cells can distinguish between left and right or up and down motion crossing the whole cell [8] , the starburst cells each contain six to ten semi-autonomous dendritic regions [9, 10] , each responsive to a different direction of motion [5] . These regions -actually pieshaped dendritic sectors -are arranged radially around the cell body, and each distinguishes between centripetal (inward) and centrifugal (outward) motion, generating a larger response to centrifugal stimuli (Figure 1) .
How is this accomplished? Lee and Zhou [7] performed technically demanding double patch-clamp experiments between neighboring starburst cells, exploring the effect of depolarization of one of the starburst cells on the other. Reversing the clamp levels allowed them to determine whether connections were reciprocal. They found that, as long as the processes of two neighboring starburst cells overlap, they were likely to have a reciprocal inhibitory connection (Figure 2) . A series of further experiments revealed how these connections shape the directionally selective light response. First, as expected, the area of the retina from which an individual starburst cell could be inhibited by light -its 'inhibitory'
